A field experiment was carried out at the research farm of Tuber Crops Research Sub-station, Munshigonj of Bangladesh Agricultural Research Institute (BARI) during rabi seasons of 2005-06 and 2006-07 to find out the effective and economical integrated weed control method in potato. Chenopodium album and Amaranthus viridis were the major weed species in potato field. Mulch (water hyacinth) along with herbicide application (Ronstar 25 EC @ 1 ml/L water) at 7 days after planting (DAP) was found most effective in controlling weed population (94 to 95%) upto 30 days of planting than that employed by only mulch (45 to 53%). The weeds were found to reduce tuber yield to the extent of 43 percent. Mulching plus herbicide spraying at 7 DAP followed by one time uprooting of weeds by hand at 25 DAP produced the highest tuber yield of 23.39 t/ha in 2005-06 and 29.58 t/ha in 2006-07 and it was most effective in controlling weeds as compared to unweeded and mulched plots. The highest net returns (Tk. 116141/ha in 2005-06 and Tk. 205646/ha in 2006-07) and maximum benefit cost ratio of 2.64 and 3.28 were noted with mulching by water hyacinth + herbicide application at 7 DAP + one time weed uprooting by hand at 25 DAP.
Introduction
Potato (Solanum tuberosum) is one of the major crops cultivated during rabi season as popular vegetables in Bangladesh. Munshigonj area is one of the major contributors in national potato production. This location covered an area of 32,170 ha in potato cultivation (Anon., 2007) . Intense weed competition is one of the constraints in realizing potential yield of potato resulting in substantial reduction in the yield (Singh et al., 1984) . Weeds deplete crops environment of nutrients, water and light, thus yields of potato is reduced considerably. In addition, weeds cause spread of several diseases and pests. The quality of produce is also reduced by weed infestation (Pandey, 2000) . However, farmers are controlling weeds by hand weeding in several times. Manual weeding is costly, time consuming and sometimes not possible due to non-availability of labour. In the studied area, (Munshigonj), scarcity of day labourer is found during crop season and labourer hikes more charges that increases cost of production. In this situation, farmers of 1,2&5 Agronomy Division, BARI, Joydebpur, Munshigaonj area usually needs a profitable technology for weed management practices that may solve their problem. Hence, the present study was undertaken to find out an effective and economic weed control method in potato cultivation.
Materials and Method
The experiment was conducted at the research farm of (FRG, 2005) . During the final land preparation, full dose of P, K, S and 50% N were applied as basal. Remaining N was applied at 30 days after planting as side dressed. Herbicide was applied at 7 DAP through Knapsack sprayer using 100 liter water/ha. Irrigation was applied two times each at 30 and 55 DAP only in furrows. Admire 20 EC was sprayed @ 1ml/L of water at 25 and 50 DAP to prevent insect pests. Dithane M-45 @ 2g/L of water was sprayed at 45 and 60 DAP as preventive measure of diseases. No rainfall was occurred in 2005-06, but crop received 50 mm rainfall in 2006-07. Data on weed population was recorded at 30 DAP from a quadrate of 0.5m placed randomly at 2 places in each plot and their biomass were taken at 90 DAP. Weed control efficiency (WCE) was calculated by using the formula: WCE = (weed biomass in unweeded control − weed biomass in managed treatment)/ weed biomass in unweeded control × 100. Data on weed density and weed biomass were transformed by square root transformation method before conductiong analysis variance. Cost benefit analysis was done according to prevailing market price.
Results and Discussion

Weed species and infestations
Weed infestations in number of different weed species as affected by different weed management practices at 30 DAP are presented in Table 1 . The major 
Weed density
Weed density was significantly influenced by different weed management practices ( Table 2) were recorded from the plots where mulching plus uprooting of weeds by hand were done at 25 and 45 DAP in both the years and it was statistically identical with mulching plus herbicide spraying followed by uprooting of weeds by hand.
Weed biomass
Weed fresh biomass was significantly influenced by different weed management practices ( Table 2) were recorded from mulching plus two uprooting of weeds by hand and it was statistically identical with the weed biomass from mulching along with application of herbicide Ronstar 25 EC followed by one time uprooting of weeds by hand.
Weed control efficiency
The weed control efficiency among the weed management practices ranged from 18 to 100 in 2005-06 and 31 to 100% in 2006-07 (Table 2 ). The highest weed control efficiency was found in weed free plots followed by mulching plus two times uprooting of weeds by hand (80 to 82%), mulching plus herbicide spraying (64 to 76%). The lowest weed control efficiency (18 to 31%) was recorded where only mulch was used. Similar results were also observed by Jaiswal and Lal (1996) . Here, T 1 = Untreated control, T 2 = Mulching, T 3 = Mulching + one time weed uprooting by hand at 25 DAP, T 4 = Mulching + tow times weed uprooting by hand at 25 and 45 DAP, T 5 = Mulching + Ronstar at 7 DAP, T 6 = Mulching + Ronstar at 7 DAP + one time weed uprooting by hand at 25 DAP and T 7 = Weed free.
Tuber yield
Tuber yield of potato was significantly influenced due to different weed management practices ( Jaiswal and Lal (1996) ; Borude et al. (2001) . Though weed free treatment showed 100% weed control efficiency but yielded lower than mulching plus two times weed uprooting by hand, mulching plus herbicide spraying and mulching plus herbicide spraying followed by one time weed uprooting by hand at 25 DAP. Water hyacinth might help conserve soil moisture (Wofford and Orzolek, 1993; Lal and Grewal, 1991) and served as an effective barrier to weed emergence.
Cost benefit analysis
Economic analysis of different weed management practices on potato production was done (Table 3) . Maximum gross return of Tk. 187120/ha and 295800/ha were obtained from mulching with application of herbicide Ronstar 25 EC @ 1m/L water followed by one time weed uprooting by hand at 25 DAP (T 6 ) in both the years, but it was slightly higher from T 5 in 2005-06. Similar trend was followed in case of net return. Higher cost was also recorded in treatment T 4 in both the years. The cost of cultivation was much higher in 2006-07 than in 2005-06 due to higher labour wages. The maximum benefit cost ratios of 2.64 in 2005-06 and 3.28 in 2006-07 were obtained from mulching plus herbicide spraying followed by one time weed uprooting by hand at 25 DAP (T 6 ) and this was followed by mulching plus herbicide spraying at DAP (T 5 ).
Conclusion
Based on two years findings, mulching (water hyacinth) with herbicide application (Ronstar 25 EC @ 1ml/L water) at 7 days after planting as post emergence weed control followed by one time uprooting of weeds by hand at 25 days after transplanting would be economically profitable for obtaining maximum tuber yield of potato in Munshigonj area. Though, mulching yield, this treatment was not economically profitable for potato cultivation in Munshigonj area. Therefore, any generalization of the findings, this sort of the study should be conducted covering wider areas of the country.
